Vascular endothelial growth factor-induced nitric oxide- and PGI2-dependent relaxation in human internal mammary arteries: a comparative study with KDR and Flt-1 selective mutants.
The role of the vascular endothelial growth factors (VEGF) receptors (KDR and Flt-1) and their characteristics in VEGF-induced vasodilation in human vessels is unclear. This study investigated the in vitro vasorelaxant effects of KDR-selective (KDR-SM) and Flt-1-selective mutants (Flt-1-SM) in the human internal mammary artery (IMA). IMA segments (n = 183) taken from 48 patients were studied in organ baths. The cumulative concentration (-12 to -8 log10M)-relaxation curves were established for VEGF, KDR-SM, Flt-1-SM, and placenta growth factor (PlGF) in the absence or presence of indomethacin (INDO, 7 microM), N-nitro-L-arginine (L-NNA, 300 microM), L-NNA + oxyhemoglobin (HbO, 20 microM), or INDO + L-NNA + HbO. The VEGF-induced relaxation was abolished in endothelium-denuded IMA. In the endothelium-intact vessel rings, VEGF (63.2 +/- 3.9%) induced significantly more (P < 0.001) relaxation than Flt-1-SM (28.5 +/- 4.3%, 95% CI 18.1-51.3%), and PlGF (26.0 +/- 4.7%, 95% CI 17.6-56.8%). The maximal relaxation induced by KDR-SM (53.0 +/- 4.0%) was only slightly less than that by VEGF (P = 0.075) but significantly more than that by Flt-1-SM (P = 0.001, 95% CI 7.8-41.1%). Pretreatment of INDO or L-NNA + HbO significantly (P < 0.001) inhibited the relaxation by VEGF (21.2 +/- 3.9% or 23.3 +/- 4.3%) and KDR-SM (9.8 +/- 8.2% or 10.1 +/- 17.8%). INDO + L-NNA + HbO completely inhibited the relaxation by VEGF, KDR-SM, or Flt-1-SM. KDR may be the dominant receptor in mediating the VEGF-mediated relaxation, which is regulated by both PGI2 and nitric oxide but probably not by endothelium-derived hyperpolarizing factor, in the human IMA. This study gives insight into the characteristics of the VEGF-mediated vasodilation and provides a scientific basis for potential clinical application of VEGF/KDR-SM in ischemic heart disease.